Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.001 Å; R factor = 0.036; wR factor = 0.110; data-to-parameter ratio = 37.0.
In the crystal structure of the title compound, C 6 H 9 N 2 + Á-0.5C 4 H 2 O 4 2À Á0.5C 4 H 6 O 4 , the fumarate dianion and fumaric acid molecule are located on inversion centres. The 2-amino-5-methylpyrimidinium cation interacts with the carboxylate group of the fumarate anion through a pair of N-HÁ Á ÁO hydrogen bonds, forming an R 2 2 (8) ring motif. These motifs are centrosymmetrically paired via N-HÁ Á ÁO hydrogen bonds, forming a complementary DDAA array. The carboxyl groups of the fumaric acid molecules and the carboxylate groups of the fumarate anions are hydrogen bonded through O-HÁ Á ÁO hydrogen bonds, leading to a supramolecular chain along [101] . The crystal structure is further stabilized by weak C-HÁ Á ÁO hydrogen bonds.
Related literature
For details of fumaric acid, see: Batchelor et al. (2000) . For related structures, see : Hemamalini & Fun (2010a,b,c) ; Nahringbauer & Kvick (1977) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For DDAA arrays, see: Robert et al. (2001) ; Umadevi et al. (2002) ; Thanigaimani et al. (2007) . For carboxyl-carboxylate interactions, see: Bü yü kgü ngö r & Odabaşog lu (2002) ; Bü yü kgü ngö r et al. (2004) . For bondlength data, see: Allen et al. (1987) . For the stability of the temperature controller used in the data collection, see : Cosier & Glazer (1986) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
Recently we have reported the crystal structures of 2-amino-5-methylpyridinium 4-nitrobenzoate (Hemamalini & Fun, 2010a ), 2-amino-5-methylpyridinium 3-aminobenzoate (Hemamalini & Fun, 2010c) . and 2-amino-5-methylpyridinium nicotinate (Hemamalini & Fun, 2010b) . Fumaric acid is of interest since it is known to form supramolecular assemblies with N-aromatic complexes (Batchelor et al., 2000) . Herein we report the crystal structure and supramolecular patterns of the new compound containing pyridine derivative and fumaric acid components.
The title compound (I) is shown in Fig. 1 . The asymmetric unit contains one 2-amino-5-methylpyridinium cation, a half of the fumarate anion and a half of the fumaric acid molecule. The dihedral angles between pyridinium ring and the planes formed by the fumarate anion and fumaric acid molecule are 10.53 (2)° and 55.21 (2)°, respectively. The planar fumarate and fumaric acid molecule is centrosymmetric with the mid-point of the C═C double bond located at an inversion center. In the fumaric acid, the C7-O1 bond distance of 1.2118 (7) Å is much shorter than the C7-O2 bond distance of 1.3199 (7) Å suggesting that the carboxyl group is not deprotonated in the crystal structure. The 2-amino-5-methyl pyridinium cation is essentially planar with a maximum deviation of 0.011 (1) Å for atom N1. The 2-amino-5-methylpyridine is protonated at N1 which is evident from the increase in the internal angle at N1 (C1-N1-C5) from 117.4 (3)° in neutral 2-amino-5-methylpyridine (Nahringbauer & Kvick, 1977) to 123.03 (5)° in the present study. The bond lengths (Allen et al., 1987) and angles are within normal ranges.
In the crystal packing ( Fig. 2) , the protonated N1 atom and the 2-amino group (N2) is hydrogen-bonded to the carboxylate oxygen atoms (O3 and O4) via a pair of intermolecular N1-H1···O4 and N2-H2A···O3 hydrogen bonds forming a ring motif R 2 2 (8) (Bernstein et al., 1995) . These motifs are centrosymmetrically paired via N2-H2B···O3 hydrogen bonds to produce the DDAA (D = donor in hydrogen bonds, A = acceptor in hydrogen bonds) array of quadruple hydrogen bonds.
This can be represented by the graph-set notation R 2 2 (8), R 4 2 (8) and R 2 2 (8) (Fig. 2 ). This type of array has also been identified in trimethoprim hydrogen glutarate (Robert et al., 2001) , trimethoprim formate (Umadevi et al., 2002) and 2-amino-4,6-dimethoxypyridinium salicylate (Thanigaimani et al., 2007) . The carboxyl groups of the fumaric acid molecules and the carboxylate groups of the fumarate anions are hydrogen bonded through O2-H2C···O4 hydrogen bonds leading to the formation of a one-dimensional hydrogen-bonded supramolecular chain along the [101] (Fig. 3 ). This type of carboxyl-carboxylate interaction has been reported in the crystal structures of 2-aminopyridinium-succinate -succinic acid (Büyükgüngör & Odabaşoğlu, 2002 ) and 2-aminopyridinium-fumarate-fumaric acid (Büyükgüngör et al., 2004) . This chain can be designated by graph-set notation C 2 2 (14). The crystal structure is further stabilized by weak intermolecular C5-H5···O1 (Table 1) hydrogen bonds.
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A hot methanol solution (20 ml) of 2-amino-5-methylpyridine (27 mg, Aldrich) and fumaric acid (29 mg, Merck) were mixed and warmed over a heating magnetic stirrer for a few minutes. The resulting solution was allowed to cool slowly at room temperature and crystals of the title compound appeared after a few days.
Refinement
All hydrogen atoms were positioned geometrically (O-H = 0.82 Å, N-H = 0.86 Å and C-H = 0.93 or 0.96 Å) and were refined using a riding model, with U iso (H) = 1.2 or 1.5U eq (C). A rotating group model was used for the methyl group.
Figures Fig. 1 . The title compound with displacement ellipsoids drawn at the 50% probability level. O1A/O2A/C7A/C8A and O3A/O4A/C9A/C10A are generated by the symmetry codes -x + 1, -y, -z and -x, -y, -z, respectively. 
Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986) operating at 100.0 (1) K. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ (F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (iii) −x, −y+1, −z; (iv) x+1, y, z.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
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